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ARRANGEMENT FOR CLOSING AN OPENING OF A MOTOR VEHICLE 
WITH A SHATTERPRQOFING SHATTER-PROOFING ELEMENT 

Background of the Invention 

Field of the Invention 

[0001] This invention relates to an arraagement for closing an opening of a motor vehicle with a 
pane and a s hatt e rproofin g shatter-proofing element, especially a glass cover for a roof opening. 

Description of Related Art 

[00021 In order to provide a glass cover of a motor vehicle roof v^th a shatterproofin g shatter- 
proofing function, cementing a shatterproofing shatter-proofing film on the imderside of the glass 
pane of the cover is known; the film in its edge area dips for example into the peripheral foam of 
the pane, by means of which the inside sheet metal of the cover is connected to the pane, see for 
example DE 43 23 140 Al. When the pane breaks, the shards remain cemented to the 
shatterproofing shatter-proofing film, which in its peripheral area is attached in the peripheral 
foam of the cover and in this way remains tensioned by the peripheral foam, by which 
penetration of shards into the vehicle interior or hurling of articles out of the vehicle interior can 
be prevented. 

[00031 A similar pane structure is described i n German Patent AppUcation DE 101 55 168 Ahl 
and corresponding U.S. Patent 6.867.893 > Furthermore, similar covers are also described in 
German Patent Applications DE 101 51 156 Al and DE 102 06 717 A4t4 r1 which correspond 
to U.S. Patents 6.942,288 and 6,908 J 47. respectively. In these pubUcations^ a modification is 
also b e ing described in which the peripheral edge area of the sliatterproofin g shatter-proofing 
film is turned down and screwed to the inside sheet metal of the cover. 

100041 German Patent Application DE 41 05 396 Al discloses a solar cover for a vehicle roof in 
which solar cells embedded between two cement layers are attached to the underside of the 
pane, by which a solar cell film combination is formed which projects in the edge area into the 
peripheral foam of the cover. 

[00051 The old e r German pat e nt application P atent Application 103 06 957.7 957 and 
corresponding U.S. Patent Application Publication 2006/232093 (both of which was not 
published befor e hand furthermore d e scribes were unpublished at the time of filing of this patent 
application) describe a glass cover in which on the underside of the pane a 
shatterproofin g shatter-proofing film is cemented which in its edge area projects into the 
permanently elastic cementing, by means of which a retaining element for linking the cover to 
the vehicle body is cemented to the pane. 

[00061 The disadvantage in these known glass covers is that attachment parts such as the fi'ame 
parts, inside cover sheet metal or visors must be joined to the glass pane with additional cement 
materials, for example peripheral polyurethane foam or a cement bead, and fiirthermore for 
joining the edge area of the s hatteiproofin g shatter-proofing film to the peripheral foam or 
cement or to the inside cover sheet metal complex measures must often be carried out, for 
example a perforation or a special surface configuration of the edge area of the 
shatterproofin g shatter-proofing film. 

[00071 US U.S. Patent 6,675,550 Bl discloses glazing of a buildings— en eusing a layer of 
ethylene/methacrylic acid copolymers as a shatterproofin g shatter-proofing element bein g that is 
located between two panes of glass to join them. 
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fOOOSI U SU.S. Patent 6,237,306 Bl discloses glazing of a building;r-oe ewith a layer of 
ethylene/methacrylic acid copolymer s being used as a shatterproofin g shatter-proofing element 
bem gthat is cemented to the glass pane and being is enclosed together with it in a window frames 
OB . On the other side of the shatterproofin g shatter-proofing element^ a protective layer which is 
not enclosed in the frame feemgis cemented. 

Summary of the Invention 
[00091 The object of this invention is to devise an arrangement for closing the opening of a 
motor vehicle, especially a cover for a roof opening, a shatterproofm g shatter-proofing element 
will be provided and still the production of the arrangement should be as economical as possible. 
fOOlO] This object is achieved as claimed i n accordance with the invention by an arrangement 
for closing an opening of a motor vehicle, with a pane, a layer of cement material which acts as 
claim e d in claim L a flat shatter-proofing element being attached securely to the pane on one 
side, the other side of the layer of cement material being used to cement at least one attachment 
part to the pane, the at least one attachment part being a reinforcing element for the pane, a 
retaining element for connecting the pane to the vehicle body or an element connected to the 
vehicle body, or a screen or blind> In this connection^ it is advantageous that there is enea layer 
of cement material which^ on the one hand^ itself acts as a flat shatt e rproofin g shatter-proofing 
element, i.e.^ without an additional film or sheet, and which^ on the othe r hand, is used to 
directly cement a structural attachment part, for example^ a reinforcing element, a retaining 
element, or a vise yscreen or blind , directly to the pane, so that an especially simple and 
economical production of the arrangement is enabled. 

Pr e f e n e d configurations of tlie invention will become apparent from th e depend e nt 

claims, 

[0011] The invention is detail e d explained in detail below usm ^with reference to the 
attache d accompanying drawings. 

Brief Description of the Drawings 
[00121 Figure 1 ahows is a schematic view of a glass cover as claim e d in accordance with the 
invention for a vehicle roof, viewed from the vehicle interior; 

[00131 Figure 2 shows is a sectional view along line A-A from m Figure 1 , the cover in Figure 2 
being turned by 1 80^ with respect to Figure 1 ; and 

[0014] Figures 3-6 sheware views similar to Figure 2, but modified embodiments being 
shown. 

Detailed Description of the Invention 
[0015] Figure 1 is a schematic of a glass cover 10 for an opening in a vehicle roof in a view 
from the vehicle interior. The cover 10 comprises an at least partially transparent glass pane 12, 
with a layer 14 of a flat cement material applied to its underside. The cement material can l>e for 
example PU, PVB, EVA or ionomers in sheet or film form. The mechanical properties of the 
layer 14 of cement material are selected such that when the pane 12 breaks the layer 14 is 
inherently strong enough to prevent the shards of the pane 12 from penetrating into the vehicle 
interior or to prevent articles from being hurled out of the vehicle interior through the roof 
opening to the outside. In other words, the layer 14 of cement material maintains its mechanical 
integrity even when the pane 1 2 breaks and without providing a cover layer 1 6 which is to be 
detailed later. In particular, the layer 14, when it is securely joined to a frame connected to the 
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vehicle body, also remains tensioned by this frame when the pane 12 breaks even without a 
cover layer 16. 

[00161 Furthermore^ the layer 14 as shown in Figure 1 is used to cement two reinforcing 
sections 18 and two retaining angles 20 directly to the underside of the pane 12. Moreover, on 
the side of the layer 14 of cement material facing the interior of the vehicle, a cover layer 16 is 
applied which can be formed for example from a PET film, PET sheet, PMMA film or PMMA 
sheet and can be used for an optical, haptic and/or antiscratch anti-scratch function by the 
corresponding stirface strength or surface configuration or tinting. 

[00171 A shatterproofin g shatter-proofing function need not be performed by the cover film 16 
since the cement layer 14 alone already has the required strength. The cover film 16 is 
necessarily relieved in the area of the reinforcing sections 1 8 and the retaining angles 20 so that 
the attachment parts 1 8, 20 directly adjoin the cement layer 14 and thus a nonpositive connection 
is established. 

[00181 In the area of the reinforcing sections 1 8 and the retaining angles 20, on the underside of 
the glass pane 12 there can be frit imprinting 22. 

[00191 The retaining angles 20 are used for mechanical joining of the cover 10 to the vehicle 
body, the retaining angles 20 conventionally being linked to a corresponding positioning 
mechanism for the cover 10 by means of a screw connection. 

[00201 In the embodiment as shown in Figure 1 and Figure 2, the cement layer 14 extends over 
the entire surface of the pane 12 up to its immediate edge. The same applies to the cover film 16, 
except for the areas in which the reinforcing sections 18 and the retaining angles 20 are 
cemented to the underside of the pane by means of the cement layer 14. 

[00211 The attachment part or parts can also be a visor instead of a reinforcing element for the 
pane 12 or a retaining element for connecting the pane 12 to the vehicle body or an element 
connected to the vehicle body. Preferably^ the attachment part or parts are the inside cover sheet 
metal, a reinforcing section or a section which is used as a contact surface for a seal or a cement 
connection to a body-mounted frame. Preferably the attachment part or parts are located in the 
edge area of the pane 12, the layer 14 of cement material preferably completely covering at least 
the central area of the pane 14. 

[00221 The invention is advantageous insofar as an additional cementing or foaming process for 
connecting the attachment parts to the glass pane 1 2 can be omitted, since the attachment parts 
can be linked in the same process as application of the cement layer 14 acting as the 
shatt e rproofin g shatter-proofing element and of the cover layer 1 6, by which process time and 
material can be saved. In this connection, a full-coverage shatterproofln g shatter-proofing 
function can be implemented without interruption by attachment parts or retaining means. 
Furthermore, because the cement layer 14 itself is already acting as a shatter p r o ofin g shatter- 
proofing element and is cemented to the corresponding retaining element or frame elements, 
complex shaping or working of the edge area of a shatt e rproofin g shatter-proofing film or sheet 
according to the prior art for better linkage to the peripheral foam or cementing can be omitted. 
[00231 Figure 3 shows a modified embodiment, in the edge area 24 of the pane 1 2 between the 
reinforcing section 1 8 and the edge area the layer 1 4 of cement material and the cover layer 1 6 
being relieved such that in this area the bottom of the glass pane 12 is exposed. This exposed 
area 24 is used as the contact surface for a seal 26. 

[00241 Figure 4 shows another modified embodiment in which the edge area 24 of the underside 
of the pane 12 is likewise relieved from the covering by the cement layer 14, but here the 
recessed area 24 being used for attachment of the peripheral edge foam 28 of the pane 12, for 
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example^ of polyurethane. Furthermore, in the example from Figure 44^ the cement layer 14 is 
not used to attach a reinforcing section 18, but to attach the inside cover sheet metal 30 to the 
underside of the pane 12. The embodiment from Figure 4 is an adjustable cover, for example^ of 
a sliding roof or sliding and lifting roof. 

[00251 Figure 5 shoves an embodiment in which the cement layer 14 is used for linking the sheet 
metal section 32 in the edge area of the pane 12 to the underside of the pane 12, the sheet metal 
profile 3332, for its part^ being used as the contact surface for a seal 26. 

[0026] Figure 6 shows enean embodiment in which the glass cover 10 is a so-called glass 
window element which is cemented into the roof opening of the vehicle. For this purpose, in the 
edge area of the pane 4512, a sheet metal section 34 is cemented by means of a cement layer 14 
to the underside of the pane which is used as the working surface for a sealing cement 
connection 36, by means of which the sheet metal section M34, and thus the pane 4312. are 
cemented to the body-mounted roof fi*ame 3^38 which^ for its part^ is securely connected to the 
roof skin 40. The cement connection 36 is preferably made as a cement bead. 
100271 In all embodiments^ the material of the cement layer acting as a shatterpr o o ting^ shatter- 
proofing element can have a tear strength of at least 1 5 MJ/m"^, preferably at least 25 MJW, and 
a tensile strength of at least 10 MPa, preferably at least 20 MPa, each measured according to 
tJSlLS. test ASTM D-638. The modulus of elasticity can be at least 50 MPa, preferably at least 
1 50 MPa, measured according to the US U.S, test ASTM D-5026. 

[00281 Preferably^, the material of the cement layer acting as a shatterproofm g shatter-proofing 
element is ethylene/methacrylic acid copolymers. This material is sold under the trademark 
SentryGlass Plus from DuPont, Wilmington, USA. It is an ionomer material. The layer thickness 
is preferably between 1 .5 and 2.3 mm. 
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Ref e renc e number list 

+0 glass cov e r 

43 glass pane 

44 cement lay e r 
46 cover film 

4-8 reinforcing section 

30 retaining angle 

33 frit imprinting 

24 edge area of 12 free of 14 

26 seeA 

38 periph e ral foam 

^ inside cover sheet 

33 she e t m e tal section 

34 she e t m e tal s e ction 
^ cement bead 

^ roof frame 

40 roof skin 
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Claims 

1. Arrang e m e nt for closing an opening of a motor v e hicl e , witli a pan e (12), a layer (1 4 ) 
of c e ment mat e rial wliich acts as a flat shatt e iproofing element b e ing attached with one side 
securely to the pan e , the other side of th e layer oi cement material b e ing used to cement at least 
on e attacliment part (18, 20, 30, 32, 3*1) to tlie pane, the attachment ports being a reinforcing 
element for the pane, a retaining el e m e nt (30, 32, 3 4 ) f or co nnecting th e pane to the vehicle 
body or an e lement (3^ connected to the v e hicl e body, or a visor, 

2 . A rr an gement as claimed in claim 1, v/her e in the attachment part Wliat is th e insid e 
cover sh e et m e tal (30), a r e inforcing^ section (18) or a s e ction (32, 34) which claimed is used as a 
contact surface for a seal (26) or a cement connection (36) to a body - mount e d fram e (38). : 

3. .Arrangem e nt as claimed in claim 1 or 2, wherein th e attachme nt part (18, 20, 30, 32, 
34) is located in the edg e ar e a of the pane (12). 

4. Arrang e m e nt as claim e d in one of th e prec e ding claim s , wh e rein the lay e r (11) of 
cem e nt material compl e t e ly cov e rs at least the transparent ar e a of the pane (12). 

5 . i\rrangem e nt as claimed in one of the preceding claims, wherein tli e sid e of the lay e r 
(14) of cement material pointing away from tlie pane (12) in the areas outside the area provid e d 
with the attachm e nt part (1 8, 20, 30, 32, 34) is covered at l e ast in part with a cov e r film (16). 

6. iArrang e m e nt as claim e d m'clami 5, whereni the cover film (16) is made scratchproof , 
with an emboss e d surfac e and/or tint e d . 

7. Arrang e ment as claimed m' clami 6, wh e rem the cover film (16) is made from PET. 
PC, or PNIMA . 

8. i\rrang e ment as claim e d m' on e of th e preceding claiins, wherem th e c e m e nt matenal 
of tlie layer (14) is'PU, PVB, EVA or lonomers. 

9 Arrang e ment as claimed m one of th e prec e ding 'j;laims, wherem the cem e nt mat e nal 
of the layer (11) is applied to the pan e (12) m sheet lorm of tihn foini . 

10. Arrang e m e nt as claim e d m* on e ot tli e prec e ding claims, wherem th e pane (12) is a 
pane of transparent or partially transparent glass . 

1 1 . Arrangem e nt as claimed in on e ot th e preceding claims, wli e rem th e lay e r (14) of 
cem e nt material toward the edge of th e pane (12) do e s not e xtend b e yond the position' of th e 
attaclim e nt part (18, 30 3^ ^'X) * 

12. Arrangement as claimed in' one of the preceding claims, wherem fho area (2 4 ) 
between th e attachm e n t part (18) an d the ed g e of the pane (12) is' us e d as a contact surface for a 
seal (26). 

1 3 Arrangem e nt as claim e d ih one ot the prec eding j^laims, wher e m the arrang e m e nt is a 
cover (10) and the opening is'a root opening J 

1 4 . Arrangement as claimed in clairn 13 wherein the cover (10) is adjustable and the 
attachment por t is a r e taining ' e l e ment ( 2 0^ 3 0) whic h is conn e ct e d to th e positioning mechanism . 

1 5. i\rrangem ent as claime d i h one of claim s 1 t o 1 3 w h e r e m the at ta chment part is a 
retaining element (34) which is tiglitly cemented into the loof trame (38) 

16. Arranty^nent as claimed in one of the precedm<^y 'c\aimi j , i \ heieinthe pane (12) in th e 
area of the attachm e nt part (18, 30. 32 31) is'impunt e d'with a Irit (22) \ 
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17. Arrangement as claim e d in ciaim 8, wher e in the c e ment mat e rial of the lay e r (1 1) is a 
material consisting of ethyionc/mctliaorylic acid copolymers, 

18. Arrangem e nt as claim e d in one of the pr e ceding claims, wherein the c e ment material 
of the lay e r (14) has a tear str e ngth of at least 1 5 MJ/tn ^ , preferably at l e ast 25 MJ/mK 

19. Arrang e ment as claim e d in one of the preceding claims, wh e r e in th e c e ment material 
of the layer (H) has a t e nsile strength of at least 10 MPa, pr e ferably at least 20 MPa. 

20. Arrangement as claimed in one of th e prec e ding claims, wh e rein 

the c e ment material of the layer (1 4 ) has a modulus of e lasticit>^ of at l e ast 50 MPa, pr e ferably at 
l e ast 150 MPa. 
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Abstract 

This invention relates to aii An arrangement for closing an opening of a motor vehicle, 
which is provided with a pane (12), a layer (14) of cement material which acts as a flat 
shatterproofin g shatter-proofmg element being attached with one side securely to the pane, the 
other side of the layer of cement material being used to cement at least one attachment part (18, 
20, 30, 32, 34) to the pane, the attachment part being a reinforcing element (18) for the pane, a 
retaining element (303, 32, 34) for connecting the pane to the vehicle body or an element (38) 
connected to the vehicle body, or a vise f screen or blind . 



(Figui^ e 4 ) 



